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DETAILED ACTION 

Claim Rejections - 35 JJSC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in this 
country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed in the 
United States before the invention by the applicant for patent or (2) a patent granted on an application for patent by 
another filed in the United States before the invention by the applicant for patent, except that an international application 
filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this subsection of an application filed 
in the United States only if the international application designated the United States and was published under Article 
2 1 (2) of such treaty in the English language. 

2. Claims 1, 3, 5, 7-10, 12, 18, and 20-22 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Smith (6,437,240). 

The figures and reference numbers referred to in this office action are used merely to indicate an 
example of a specific teaching and are not to be taken as limiting. 

Regarding claims 1,9, 10 and 22, Smith (see specifically figure 25) disclose a chip 
package structure, comprising: a packaging substrate (1512), a chipset (1524a- 1524b), set over 
and electrically connected to the carrier (1512) via solder bump (1550a), wherein the chipset 
comprises a plurality of chips (1524a- 1524b), at least one of the chips is bonded to the carrier in 
a flip-chip bonding process so that a flip-chip bonding gap is created, a heat sink (1542), set over 
the chipset, wherein the heat sink has a surface area greater than the chipset (see figure 25), and 
an encapsulating material layer (1534), filling the flip-chip bonding gap and covering the heat 
sink and the carrier. Although the chip package structure of Smith does not teach that the 
encapsulating material layer is formed in a simultaneous molding process, this limitation is 



Application/Control Number: 10/707,686 Page 3 

Art Unit: 2891 

taken to be a product by process limitation, and it is the patentability of the claimed product and 
not of recited process steps, which must be established. Therefore, when the prior art discloses a 
product, which reasonably appears to be identical with or only slightly different than the product 
claimed in a product-by process claim, a rejection based on sections 102 or 103 is fair. A product 
by process claim directed to the product per se, no matter how actually made, In re Hirao, 190 
USPQ 15 at 17 (footnote 3). See In re Fessman , 180 USPQ 324,326(CCPA 1974); In re Marosi 
etal., 218 USPQ 289,292 (Fed. Cir. 1983); and particularly In re Thorpe , 227 USPQ 964,966 
(Fed. Cir. 1985), all of which make it clear that it is the patentability of the final structure of the 
product "gleaned" from the process steps, which must be determined in a "product by process " 
claim, and not the patentability of the process. See also MPEP 2113. Moreover, an old or 
obvious product produced by a new method is not a patentable product, whether claim in 
"product by process" claim or not. 

Regarding claims 3 and 12, the chip package structure of Smith further comprises a 
thermal conductive adhesive layer (1550b) set between the top surface of the chipset and the heat 
sink. 

Regarding claims 5 and 18, wherein the encapsulating material (1534) comprises resin. 

Regarding claims 7 and 20, wherein the package further comprises an array of solder 
balls (1518) attached to a carrier (1512) surface away from the chipset. 

Regarding claims 8 and 21, wherein the package further comprises a passive component 
(1580) set on and electrically connected to the carrier (1512). 
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3. Claims 1, 3, 5-7, 9, 10, 12, 14-15, 18-20 and 22 are rejected under 35 U.S.C. 102(e) as being 

anticipated by Hoffman et al. (6,737,750). 

Regarding claims 1, 3, 5-7, 9, 10, 12, 18-20 and 22, Hoffman et al. (see specifically 
figures 1 1 and 13) disclose a chip package structure, comprising: a packaging substrate (10), a 
chipset comprising a plurality of chips (12/16) set over and electrically connected to the carrier 
(10), wherein at least one of the chips is bonded to the carrier in a flip-chip bonding process so 
that a flip-chip bonding gap is created, a heat sink (14/35) of metal having a surface area greater 
than the chipset and bonded to the chipset via a thermal conductive adhesive layer (30/46), an 
encapsulating material of resin (19) filling the flip-chip bonding gap (see figure 1 1) and covering 
the heat sink and the carrier, an array of solder balls (15) attached to a carrier (10) surface away 
from the chipset. Hoffman et al. further teach the chipset at least comprising (see figure 13) a 
first chip (12), having an active surface with a plurality of first bumps thereon, wherein the first 
active surface of the first chip is bonded and electrically connected to the carrier (10) in a flip- 
chip bonding process such that the first bumps between the first chip (12) and the carrier (10) set 
up a flip-chip bonding gap; a second chip (16), having a second active surface, wherein the 
second chip (16) is attached to the first chip (12) such that the second active surface is positioned 
away from the first chip; a plurality of conductive wires with ends electrically connected to the 
second chip (16) and the carrier (10) respectively. 

Although the chip package structure of Hoffman et al. does not teach that the 
encapsulating material layer is formed in a simultaneous molding process, this limitation is taken 
to be a product by process limitation, and it is the patentability of the claimed product and not of 
recited process steps, which must be established. Therefore, when the prior art discloses a 
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product, which reasonably appears to be identical with or only slightly different than the product 
claimed in a product-by process claim, a rejection based on sections 102 or 103 is fair. A product 
by process claim directed to the product per se, no matter how actually made, In re Hirao, 190 
USPQ 15 at 17 (footnote 3). See In re Fessman . 180 USPQ 324,326(CCPA 1974); In re Marosi 
et al . 218 USPQ 289,292 (Fed. Cir. 1983); and particularly In re Thorpe , 227 USPQ 964,966 
(Fed. Cir. 1985), all of which make it clear that it is the patentability of the final structure of the 
product "gleaned" from the process steps, which must be determined in a "product by process " 
claim, and not the patentability of the process. See also MPEP 2113. Moreover, an old or 
obvious product produced by a new method is not a patentable product, whether claim in 
"product by process" claim or not. 

Regarding claims 14-15, Hoffman et al. further teach the chipset at least comprising (see 
figure 1 1) a first chip (12), having a first active surface, wherein the first chip is attached to the 
carrier (10) such that the first active surface is positioned away from the carrier, and a second 
chip (16), having a second active surface with a plurality of bumps thereon, wherein the second 
active surface of the second chip (16) is bonded and electrically connected to the first chip (12) 
in a flip-chip bonding process such that the bumps between the second chip (16) and the first 
chip (12) set up a flip-chip bonding gap, and wherein the chipset further comprises a plurality of 
conductive wires (18) with ends connected electrically to the first chip (12) and the carrier (10) 
respectively. 

Claim Rejections - 35 USC §103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 
of this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art 
to which said subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 6 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Smith 
(6,437,240) in view of Ikeda (6,518,666). 

In regard to claims 6 and 19, Smith discloses all of the claimed limitations as mentioned 
above except the heat sink being made of a metallic material. 

A heat sink is obviously and commonly made of metal, for example, copper and 
aluminum are widely used at the time. For instance, Ikeda, in fig. 5, discloses an analogous 
package including a semiconductor chip (1) mounted on a substrate (2), and a heat sink (10) 
made of metal such as aluminum since aluminum is excellent in a radiation characteristic. See 
col. 5, lines 4+. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to recognize the material as taught by Ikeda in order to increase heat transfer 
ability of the heat sink since aluminum is excellent in a radiation characteristic. 

6. Claims 4 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Smith 
(6,437,240) in view of Nishioka et al. (JP-02000195994A). 

In regard to claims 4 and 13, Smith discloses the claimed limitations as mentioned above 
except for specifying the thermal conductivity of the encapsulating material to be greater than 
1.2W/mK. 

Nishioka et al. while related to a similar encapsulating material design teach that a 
sealing resin composition having a thermal conductivity not smaller than 4.0 W/mK is used as 
an encapsulating material to improve heat conductivity and flame resistance (see the Abstract). It 
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would have been obvious to one of ordinary skill in the art at the time the invention was made to 
substitute the encapsulating material, as taught by Nishioka et al., to Smith's in order to improve 
heat conductivity and flame resistance of the semiconductor device. 

7. Claims 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hoffman et al. 

(6,737,750). 

Regarding claims 16-17, Hoffman et al. disclose the claimed invention including the 
chipset at least comprising (see figure 13) a first chip (12), having an active surface with a 
plurality of first bumps thereon, wherein the first active surface of the first chip is bonded and 
electrically connected to the carrier (10) in a flip-chip bonding process such that the first bumps 
between the first chip (12) and the carrier (10) set up a flip-chip bonding gap; a second chip (16), 
having a second active surface, wherein the second chip (16) is attached to the first chip (12) 
such that the second active surface is positioned away from the first chip; a plurality of 
conductive wires with ends electrically connected to the second chip (16) and the carrier (10) 
respectively, as detailed above, except for explicitly teaching a third chip bonded and electrical 
connected to the second chip in a flip chip bonding process. 

Hoffman et al, however, do teach that every device structures, including the structures 
disclosed in figures 1 1 and 13, can having a third chip mounted thereon using the various 
coupling means discussed in the invention (Col. 11, lines 40-46). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to add a third chip mounted 
and flip-chip bonded to the second chip in a similar way that the chip (16) does to the chip (12) 
in Hoffman et al.'s device of figure 1 1 since such modifying has been suggested by Hoffman et 
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al. (Col. 1 1, lines 40-46). And the purpose of do in so would increase the number chips in a chip 
package. 

8. Claims 4 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hoffman et al. 
(6,737,750) in view of Nishioka et al. (JP-02000195994A). 

In regard to claims 4 and 13, Hoffman et al. disclose the claimed limitations as mentioned 
above except for specifying the thermal conductivity of the encapsulating material to be greater 
thanl.2W/m.K. 

Nishioka et al. while related to a similar encapsulating material design teach that a 
sealing resin composition having a thermal conductivity not smaller than 4.0 W/m.K is used as 
an encapsulating material to improve heat conductivity and flame resistance (see the Abstract). It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
substitute the encapsulating material, as taught by Nishioka et al., to Hoffman et al.'s in order to 
improve heat conductivity and flame resistance of the semiconductor device. 

9. Claims 2 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hoffman et al. 
(6,737,750) in view of Huang (6,777,819). 

Regarding claims 2 and 11, Hoffman et al. disclose the claimed invention as detailed 
above except the standoff components set over the heat sink. 

Huang while related to a similar heat sink in a semiconductor package design teaches (see 
specifically figures 4) the standoff components (342) set over the heat sink (345) so that during a 
molding process, the top ends 342a) of the standoff components (342) closely abut a top wall of 
the molding cavity of the mold for preventing a mold resin from flashing on the other side of the 
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substrate (Col. 4, line 3 1+); and thus, the height of the standoff components (342) is equal to the 

thickness of the encapsulating material layer (36) over the heat sink. 

It would have been obvious to one of ordinary skill in the art at the time the invention 

was made to modify the heat sink in Hoffman et al's package structure by adding a plurality of 

standoff components over the heat sink, as taught by Huang, in order to prevent a mold resin 

from flashing on the other side of the substrate, and such modification is held to be within the 

ordinary designing ability expected of a person skilled in the art. 
10. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Luan Thai whose telephone number is 571-272-1935. The examiner can normally 
be reached on 6:30 AM - 5:00 PM, Monday to Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Bradley W. Baumeister can be reached on 571-272-1722. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Luan Thai 

Primary Examiner 
Art Unit 2891 

April 21, 2005 



